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RESUMO 
Este estudo transversal determinou a prevalência de periodontite apical em 1290 dentes 
tratados endodonticamente em uma população brasileira, assim como as variáveis 
associadas à saúde perirradicular, através da avaliação de Tomografias Computadorizadas 
Cone beam (CBCT). As CBCT foram avaliadas quanto à presença ou ausência de 
periodontite apical, assim como as variáveis: gênero, qualidade do tratamento endodôntico, 
qualidade do tratamento restaurador, limite apical de obturação e presença ou ausência de 
pino intraradicular. Os dentes foram considerados saudáveis em 48,83 % dos casos 
avaliados. O tratamento endodôntico foi adequado em 55,11 % dos dentes. A qualidade do 
tratamento endodôntico e da restauração coronária influenciaram as condições 
perirradiculares (P < 0,0001 ), ocorrendo melhor resultado quando ambos os tratamentos 
foram adequados ( P < 0,01 ), assim como em casos de canais obturados até 0-2 mm do 
ápice radicular (P = 0,02). Foi encontrada uma prevalência relativamente elevada de 
periodontite apical na população estudada, o que pode estar relacionado à alta prevalência 
de tratamentos realizados com qualidade insatisfatória.  Além disso, as variáveis qualidade 
do tratamento endodôntico, qualidade do tratamento restaurador e o limite apical da 
obturação foram significativamente associadas ao sucesso do tratamento endodontico, 
demonstrando a natureza multifatorial da periodontite apical. 
 
PALAVRAS-CHAVE: Periodontite Periapical. Estudos Transversais. Tomografias 
Computadorizadas. 
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ABSTRACT 
This cross-sectional study determined the prevalence of apical periodontitis in 1290 root 
canal-treated teeth from a Brazilian population, as well as the variables associated with 
periradicular health, through the evaluation of CT scans Cone beam (CBCT). The CBCT 
were evaluated concerning presence or absence of apical periodontitis, and also the 
variables: gender, quality of endodontic treatment and coronal restoration, apical level of 
filling and presence of post restoration.  The teeth were considered healthy in 48.83% of 
cases evaluated. Only 55.11% of the teeth had endodontic treatment rated as adequate. The 
quality of both endodontic treatment and coronal restoration were statistically correlated 
with the presence or absence of apical periodontitis (P<.0001), and the best results occur 
when both treatments were adequate (P <0.01) as well as in cases filled up to 0-2 mm from 
the apex (P = 0.02). The data showed relatively high prevalence of apical periodontitis in 
the study population, which may be related to the high prevalence of treatments performed 
with unsatisfactory quality. In addition, the variables quality of endodontic treatment, 
quality of restorative treatment and the apical limit of obturation were significantly 
associated with the success of endodontic treatment, demonstrating the multifactorial nature 
of apical periodontitis. 
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INTRODUÇÃO 
O sucesso do tratamento endodôntico está relacionado às adequadas etapas de 
planejamento e realização de procedimentos clínicos, assim como às possíveis dificuldades 
inerentes ao caso (De Deus, 1992). Assim, o insucesso endodôntico é associado a falhas do 
tratamento e definido como presença de sintomatologia e/ou lesão periapical persistentes, 
sendo principalmente relacionado a microrganismos e seus subprodutos (Nair et al., 2009). 
A endodontia considera a presença de radioluscência periapical um indicativo 
de processo inflamatório (Green et al., 1997). A avaliação da presença de periodontite 
apical tem sido considerada o critério de escolha para determinar o sucesso do tratamento 
endodôntico (Strindberg et al., 1956; Sjogren et al., 1990), além da ausência de outros 
sinais clínicos e radiográficos, como dor a palpação ou percussão, presença de fístulas e 
espessamento do ligamento periodontal (Estrela et al., 2014).  
A periodontite periapical pode ser relacionada a diversas variáveis clínicas 
envolvidas no tratamento endodontico. Dentre estas, a qualidade do tratamento endodôntico 
tem sido considerada como diretamente relacionada à saúde periapical (Friedman et al. 
1998; de Moor et al., 2000; Siqueira et al., 2005; Abbout et al., 2005; Kirkevang et al., 
2006), sendo que o tratamento endodôntico inadequado pode permitir a persistência da 
infecção intraradicular, levando ao insucesso (Friedman et al., 1998). Além disso, o limite 
apical da obturação também tem influência sobre os índices de sucesso, tendo sido 
encontrada uma maior prevalência de insucesso nos casos onde os canais radiculares foram 
obturados a uma distância entre 0-2 mm aquém do ápice radicular, ou em casos de 
sobreobturação (Ricucci et al., 2011; Siqueira et al., 2005; Peterson et al., 1991; Kerekes et 
al., 1979; Spandberg et al., 2001). 
Além destas variáveis do tratamento endodôntico, outras variáveis clínicas são 
associadas aos casos de insucesso, como a qualidade do tratamento restaurador (Ray et al., 
2 
 
1995; Weiger et al. 1997; Sidaravicius et al., 1999; De Moor et al., 2000; Boucher et al., 
2002; Segura-Egea et al., 2004; Siqueira et al., 2005;  Kirkevang et al., 2006; Gillen et al., 
2011), a presença de pinos intra radiculares  e a anatomia dos canais radiculares . 
Em contraste com os resultados do tratamento endodôntico obtidos em estudos 
de acompanhamento clínico com índices de sucesso entre 80 % e 95 % (Strindberg et al., 
1956; Sjogren et al., 1990; Ng et al., 2007; de Chevigny et al., 2008; Patel et al., 2009) 
estudos transversais realizados em um grande número de países têm revelado que a 
prevalência de periodontite apical em dentes endodonticamente tratados é elevada, variando 
entre 35 % a 60 % (Da Silva et al., 2009; Tavares et al., 2009; Peters et al., 2011; Moreno 
et al., 2013).  
Estudos transversais permitem avaliar um grupo populacional em um 
determinado ponto no tempo, permitindo saber a prevalência de certa doença (Tavares et 
al., 2009). Sua vantagem está na possibilidade de analisar uma grande amostra 
populacional doença e o tratamento recebido pela população estudada (Kvist et al. 1989; 
Segura-Egea  et al., 2004) e assim  tem  sido amplamente utilizado em estudos de 
prevalência de periodontite apical e fatores associados ao insucesso endodôntico.  
A maioria dos estudos transversais que avaliaram o estado apical de dentes 
tratados endodonticamente foram realizados utilizando radiografias bidimensionais (2D) 
periapicais (Kvist et al., 1989; Weiger et al., 1997; De Moor et al., 2000; Boucher et al., 
2002; Segura-Egea et al., 2004; Siqueira et al., 2005; Kirkevang et al., 2006; Sunay et al., 
2007; Georgopoulou et al., 2008; Da Silva et al., 2009; Tavares et al., 2009; Peters et al., 
2011) ou radiografias panorâmicas (Kabak et al., 2005; Kayahan et al., 2008; Gulsahi et al., 
2008). No entanto sabe-se que valor diagnóstico da análise radiográfica periapical pode ser 
limitado, especialmente para categorização da qualidade do tratamento endodôntico e 
restaurador, e para a detecção de periodontite apical (Lee et al., 1986; Kersten et al., 1987; 
de Paula -Silva et al., 2009).  
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A utilização de Tomografias Computadorizadas de Feixe Cônico (CBCT) tem 
sido relacionada a uma maior precisão diagnóstica (Lofthag-Hansen et al., 2007;  Low et 
al., 2008;  Moreno et al., 2013;  Kersten et al., 1987;  Low et al., 2008), sendo mais 
sensível do que as radiografias periapicais na detecção de diferenças na densidade de 
estruturas ósseas (Patel et al., 2012) e rarefações periapicais (Lofthag-Hansen et al., 2007; 
Low et al., 2008). Estudos recentes mostraram que a CBCT pode ser utilizada para a 
avalização de prevalência de periodontite periapical em diferentes populações (Paes da 
Silva Ramos Fernandes et al., 2013; Dutta et al., 2014) 
Assim, foram objetivos deste estudo avaliar a prevalência de periodontite apical 
em dentes tratados endodonticamente em uma população brasileira através de CBCT, e 
correlacionar as variáveis do tratamento endodontico e restaurador por meio de um estudo 
transversal.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4 
 
CAPÍTULO 1: 
Periapical status and quality of root fillings and coronal restorations in  a Brazilian 
population: a CBCT study. 
 
Aline Cristine Gomes
Ұ  
- (19) 99383-3058 - linecristine@msn.com 
Yuri Nejaim*- (19) 2106-5200 - ynejaim@hotmail.com 
Francisco Haiter-Neto * - (19) 2106-5200 - haiter@fop.unicamp.br 
Nestor Cohenca
€ 
- (55) 206.616.9412 - cohenca@u.washington.edu  
Emmanuel João Nogueira Leal Silva
§ 
- (21) 98357-5755   
nogueiraemmanuel@hotmail.com 
Alexandre Augusto Zaia
Ұ 
- (19) 8138-9898 - zaia@fop.unicamp.br 
Ұ
Department of Restorative Dentistry, Endodontics Division, Piracicaba Dental 
School, State University of Campinas, Piracicaba, SP, Brazil *Departament  of Oral 
Diagnosis, Piracicaba Dental School, State University of Campinas, Piracicaba, SP, Brazil 
€
Department of Endodontics, School of Dentistry, University of Washington, Seattle, 
Washington, USA 
§
Department of Endodontics, Grande Rio University, Duque de Caxias, 
RJ, Brazil 
 
 
Address requests for reprints to Dr. Emmanuel JNL Silva, Rua Herotides de 
Oliveira, 61/902 – Icaraí, Niterói, RJ, Brazil E-mail address: 
nogueiraemmanuel@hotmail.com 
5 
 
ABSTRACT 
This cross-sectional study determined the prevalence of apical periodontitis in 
endodontically treated teeth in a Brazilian population and its correlation to several clinical 
variables. CBCT scans were used for analyses and teeth were classified as healthy or 
diseased according to the presence or absence of apical periodontitis. Other factors were 
also evaluated for  association with the apical diagnosis, including gender, quality of 
endodontic treatment and coronal restoration, apical level of filling and presence of post 
restoration. It was found that 48.83% of the treated teeth were healthy. Only 55.11% of the 
teeth had endodontic treatment rated as adequate. The quality of both endodontic treatment 
and coronal restoration were statistically correlated with the presence or absence of apical 
periodontitis. Combined data revealed that teeth with both adequate endodontic treatment 
and adequate restorations showed significantly better apical status than the other 
combinations (P<.0001). Canals filled up to 0-2 mm short of the apex had a significantly 
higher number of teeth rated as healthy than overfilled or underfilled cases (P=.001). Data 
from this Brazilian population showed a relatively high prevalence of apical periodontitis in 
root canal-treated teeth. This was largely due to an equally high prevalence of treatments 
performed under substandard technical quality. The quality of the endodontic treatment, 
quality of the coronal restoration, and apical limit of filling were significantly associated 
with healthy apical status, demonstrating the multifactorial nature for presence or absence 
of apical periodontitis.  
Descriptors: Periapical Periodontitis; Cross-sectional studies; Cone-beam 
computed tomography 
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INTRODUCTION 
Cross-sectional studies performed in several countries revealed the prevalence 
of apical periodontitis in endodontically treated teeth to be relatively high, ranging from 35-
60%.
1-10 
These statistics are in contrast to the outcome of endodontic treatment obtained in 
follow-up clinical studies 90%-95%.
11-14
 
Most cross-sectional studies evaluating the apical status of endodontically treated 
teeth have been performed using two dimensional (2D) periapical or panoramic 
radiographs.
2-10
 However,  literature has demonstrated the limited diagnostic value of 2D 
images, especially for determination of the quality of treatment or restoration as well as its 
limitation in the detection of apical periodontitis.
15 
Cone-beam computed tomography 
(CBCT) has the potential to circumvent most of the limitations of 2D radiographs, and its 
higher accuracy detecting of bone changes has shown  a higher prevalence of apical 
periodontitis than radiographs.
16-18
 
To the best of our knowledge, there are no studies evaluating the correlation 
between quality of endodontic treatment and coronal restorations with apical periodontitis 
using cone-beam computed tomography. The aim of the present study was to assess the 
prevalence of apical periodontitis in endodontically treated teeth in a Brazilian population 
and its correlation with several clinical variables. 
METHODOLOGY 
Study Population 
The sample for study consisted of CBCT images of 1290 teeth obtained from 
434 adult patients who were referred to the Oral and Maxillofacial Radiology Department 
in 2008 requiring CBCT as part of their dental examination, diagnosis and treatment 
planning. The use of database was approved by Institutional Ethics Committee with the 
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protocol number 490539. All root canal-treated teeth from these patients were included in 
the study.  
The CBCT images were taken with the i-CAT system (Imaging Sciences 
International, Hatfield, PA, USA) operated at 120 kVp and 7 mA, with an exposure time of 
26.9 seconds and a voxel size of 200 µm. According to the examination requirements, a 
field of view of 80 x 80 mm was used. An oral radiologist and an endodontist evaluated all 
images simultaneously to reach a consensus for the interpretation of the radiographic 
findings. The reviewers were calibrated based on the criteria and variants established prior 
to their evaluation (Kappa value = 0.82). The ALARA (as low as reasonably achievable) 
protocol was strictly followed.  
Evaluation Criteria and CBCT Analysis 
The 1290 root canal-treated teeth included in this study were evaluated for the 
qualities of the root canal filing and the coronal restoration. All teeth were analyzed with 
the iCAT software using three planes (sagittal, axial and coronal). The criteria used for 
evaluation were as described previously.
2,6
  
Endodontic treatment 
For adequate treatment, all canals were filled properly, without voids and root 
canal fillings ending within 0-2 mm short of the radiographic apex. The treatment was 
considered inappropriate when root canal filling ended more than 2 mm short of the 
radiographic apex or gutta-percha was overfilled. Root canals with voids, inadequate 
density, unfilled canals, and/or poor condensation were also considered inadequate. In 
multi-rooted teeth, the scoring was based on the root with the poorest treatment quality. The 
apical obturation was assessed and classified into 3 groups, according to the apical 
extension of the filling (0-2mm short, >2 mm short, beyond the radiographic apex). 
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Restorative treatment  
Restorative treatment was considered adequate when the restoration presented 
was permanent and had a good marginal adaptation and integrity. Inadequate treatment was 
considered when the coronal restoration margins presented poor adaptation, open margins 
and recurrent caries. Teeth with no coronal restorations, permanent or temporary, were 
assigned to the category of no restorative treatment. Presence and adaptation of posts was 
also recorded. 
Apical Periodontitis 
Apical Periodontitis was defined as a radiolucency associated with the 
periapical portion of the root, 0.5mm or greater, or approximately twice the width of the 
periodontal ligament space on one or more root(s) and disruption of the lamina dura on at 
least one of two PA radiographs, or at least one of three planes of CBCT. Multi-rooted teeth 
were ranked according to the root with the worst evaluation (Figure 1).  
 
Figure 1. a) Endodontic treatment and appropriate restoration; b) Adequate 
endodontic treatment, however inadequate restorative treatment; c) Absence of restorative 
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treatment and adequate endodontic treatment; d) Poor endodontic treatment, filling more 
than 2 mm short of the radiographic foramen; e) Overfilling; f) Apical periodontitis 
Data distribution was studied by means of frequencies and percentages and the 
chi-square test corrected by Bonferroni method in order to describe the characteristics of 
the study population. Dimensional contingency tables contrasted to periapical health with 
other characteristics observed in the study in order to evaluate the correlation, hypothesis 
tested by chi-square likelihood ratio and the magnitude of the association was quantified by 
the coefficient Cramer's V. Finally, one-dimensional logistic regression models were 
estimated for each of the predictor variables and a set multivariate optimal selected by the 
stepwise method. All statistical data was calculated by the system SAS
2 
with a significance 
level of 5% (P=0.05). 
RESULTS 
The summary of the data obtained is displayed in Table 1. Of the 1290 root 
canal-treated teeth, 630 teeth (48.8%) were classified as healthy and 660 (51.2%) as 
diseased.  
Table 1.Frequencies and percentages observed according to variables observed 
Covariate N % 
Gender     
Male 758 58.76 
Female 532 41.24 
Quality of coronal restoration     
Adequate 734 56.9 
Inadequate 488 37.83 
Absent  68 5.27 
Continua 
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Continuação 
  
Table 1.Frequencies and percentages observed according to variables observed 
Covariate N % 
Quality of endodontic treatment     
Adequate 711 55.12 
Inadequate 579 44.88 
Apical limit of filling     
0-2 mm short 843 65.35 
> 2 mm short 433 33.57 
Overfilling 14 1.09 
Post 
  
Yes 657 50.93 
No 633 49.07 
Periradicular status     
Healthy 630 48.84 
Diseased 660 51.16 
Dental Group     
Maxillary anteriors  407 31.55 
Mandibular anteriors 84 6.51 
Maxillary premolars 298 23.1 
Maxillary molars 217 16.82 
Mandibular premolars 145 11.24 
Mandibular molars 139 10.78 
 
                    In the present study, quality of the endodontic treatment, quality of the coronal 
restoration, and apical limit of filling were significantly associated with healthy apical 
tissues (P<.0001) (Table 2). The presence of a post was not found to be a statistical 
significant factor when comparing with teeth restored without a post (P=.81) (Table 2). 
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The odds ratio showed that it was 2.5 times more probable to have periapical 
health when there are satisfactory endodontic treatments than when this treatment is 
unsatisfactory. Regarding as the apical extension of the root canal filling, significant 
association occurred for the category 0–2 mm short (P=.001). The correlation between 
quality of the coronal restoration and apical periodontitis was found to be statistically 
significant (P=.001). 
Combined data of the quality of both endodontic treatment and coronal 
restoration were evaluated for apical status. When there was adequate endodontic treatment 
and adequate coronal restoration a significantly better outcome was observed (P<.0001). 
Teeth with both inadequate treatment and inadequate restoration yielded the highest 
prevalence of disease (69.3%). 
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Table 2. Periradicular status of root canal-treated teeth relative to diverse factors, chi-square test, odds ratio and 
Wald confidence limits (95%)  
Covariate Healthy N (% ) Diseased  N (%) P value* OR [ICW] 
Gender     0.0136   
Female 392 (51.72) 366 (48.28)   1.323 [1.059 – 1.653] 
Male 238 (44.74) 294 (55.26)   1.000 (Ref) 
Quality of coronal restoration     <.0001   
Adequate 413 (56.27) 321 (43.73)   2.213 [1.323 – 3.700] 
Inadequate/Absent 217 (39.1) 339 (60.9)   1.000 (Ref) 
Quality of endodontic treatment     <.0001   
Adequate 420 (59.07) 291 (40.93)   2.536 [2.023 – 3.179] 
Inadequate 210 (36.27) 369 (63.73)   1.000 (Ref) 
Apical limit of filling     <.0001   
0-2 mm short 473 (56.11) 370 (43.89)   4.687 [1.298 – 16.923] 
> 2 mm short 154 (35.57) 279 (64.43)   2.024 [0.556 – 7.365] 
Overfilling 3 (21.43) 11 (78.57)   1.000 (Ref) 
Post     0.8116   
Present 323 (49.16) 334 (50.84)   1.027 [0.825 – 1.278] 
Ausente 307 (48.50) 326 (51.50)   1.000 (Ref) 
Combined endodontic treatment and restauration     <.0001   
Adequate treatment/adequate restoration 296 (64.63) 162 (35.37)   4.124 [3.024 – 5.625] 
Adequate treatment/inadequate restoration 124 (49.01) 129 (50.99)   2.170 [1.534 – 3.070] 
Inadequate treatment/adequate restoration 127 (42.39) 159 (57.61   1.661 [1.181 – 2.337] 
Inadequate treatment/inadequate restoration 93 (30.69) 210 (69.31)   1.000 (Ref) 
Dental Group     0.0003   
Maxillary anterior teeth 207 (50.86) 200 (49.14)   1.534 [1.038 – 2.267] 
Mandibular anterior teeth 49 (58.33) 35 (41.67)   2.075 [1.197 – 3.598] 
Maxillary premolar 156 (52.35) 142 (47.65)   1.628 [1.083 – 2.449] 
Maxillary molars 81 (37.33) 136 (62.67)   0.883 [0.571 – 1.366] 
Mandibular premolars 81 (55.86) 64 (44.14)   1.876 [1.171 – 3.006] 
Mandibular molars 56 (40.29) 83 (59.71)   1.000 (Ref) 
GF: Degree of freedom, OR: odds ratio; ICW: Wald Confidence Interval (95%), Ref: reference *qui square test  χ 2 
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The results of unadjusted (univariate model) and adjusted (multivariate model) 
logistic regressions are shown in Table 3 and 4. Gradual exclusion of the variables through 
the backward stepwise approach led to maintenance of significant association for quality of 
the endodontic treatment. In the multivariate analysis, only the covariates that exhibited 
significant associations in the univariate logistic model were included. The multiple logistic 
regression models indicate the correlation between health and periapical variables that 
combine restorative treatment with endodontic treatment and dental groups, more than any 
independent variable alone. For the combination of endodontic and restorative treatment, 
we observe that this is the variable that most frequently associated with periapical health, 
which makes it valuable in relation to the prediction of the response variable. Teeth with 
adequate endodontic treatment and adequate restoration treatment have 4.124 times greater 
likelihood of health than when both are inadequate. 
14 
 
Table 3. Univariate Logistic Regression for Association of Some Covariates with Periradicular Status 
Effect Class 
Estimated 
paremeter 
Stander 
d error 
Value 
 -p χ2 Wald 
Estatistic 
D Sommer 
under the curve 
ROC area 
Post 
Intercept -0.0468 0.0557 
0.8116 0.007 0.503 
Post Present 0.0133 0.0557 
Gender 
Intercept -0.0713 0.0568 
0.0137 0.068 0.534 
Female 0.14 0.0568 
  Intercepto -0.2411 0.0927 
0.0001 0.171 0.586 Quality of coronal 
restauration 
Adaquate 0.4931 0.1022 
  Inadequate -0.1918 0.1071 
Quality of endodontic 
treatment 
Intercept -0.0984 0.0576 
0.0001 0.226 0.613 
Adequate 0.4653 0.0576 
Apical Limit of filling 
Intecept -0.05493 0.2209 
0.0001 0.192 0.596 0-2 mm short 0.7949 0.2245 
> 2 mm short -0.0449 0.2284 
Combined endodontic 
treatment and 
restauration 
Intercept -0.1394 0.059 
0.0001 0.293 0.646 
Adequate treatment/adequate restoration 0.7422 0.0909 
Adequate treatment/inadequate restoration 0.0999 0.1067 
Inadequate treatment/adequate restoration -0.1673 0.1044 
Dental Group 
Intercept -0.0352 0.0645 
0.0003 0.142 0.571 
Maxillary anterior teeth 0.0696 0.1035 
Mandibular anterior teeth 0.3717 0.1919 
Maxillary  premolars 0.1292 0.1146 
Maxillary molars -0,483 0.1315 
Mandibular premolars 0.2708 0.151 
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Table 4. Multiple logistic regression models of health periapical depending on predictor variables studied and statistics to test the 
significance of the effect and the association between predicted probabilities and observed responses. 
Effect Class 
estimated 
parameter 
Standard 
error 
Value -p x2 
Wald 
Sommer 
D Statistic  
Under the 
curve area 
Combined 
endodontic 
treatment and 
restauration 
Intercept -0.1356 0.0679 
0.0001 
0.34 0.67 
Adequate treatment/adequate restoration 0.7398 0.0921 
Adequate treatment/inadequate restoration 0.0797 0.1084 
Inadequate treatment/adequate restoration -0.123 0.1065 
Dental Group 
Maxillary anterior teeth 0.0786 0.108 
0.0009 
Mandibular anterior teeth 0.205 0.198 
Maxillary premolars 0.1495 0.1196 
Maxillary molars -0.5407 0.1361 
Mandibular premolars 0.2935 0.1566 
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DISCUSSION 
This study reports, for the first time, the frequency of apical periodontitis in 
endodontically treated teeth on a Brazilian population, using CBCT. Compared with 
periapical radiographs, the CBCT has been reported to be a more sensitive means to detect 
changes in density of the bony structure
19
 and for the presence of periapical rarefactions.
17 
It also allows 3D visualization of the location of any lesion
20,21
 With the use of CBCT, an 
increased accuracy for the diagnosis of the periapical status has been reported.
1,17,20,21
 
In the present study, the overall prevalence of apical periodontitis in treated 
teeth was 51.1%, which is relatively high considering the potential for successful outcome 
of endodontic treatment; this is still within the range reported by several previous cross-
sectional studies that used 2D images to perform the evaluation.
4-10 
Such high results can be 
explained by the nature of the study performed. As this is a cross-sectional study, it 
provides information about a group of participants at one point in time. This method 
permits analyses of the overall state of health and the prevalence of both disease and 
treatment in a given population at a certain point in time.
4
 Another advantage of this 
method is the possibility to analyze a large population sample
5,6
, allowing an evaluation of 
the quality of care provided to a certain population and their treatment needs. In contrast, 
cross-sectional studies do not allow assessment of whether the disease is in the process of 
healing or is active
4,5,10
, as they do not provide information regarding when the endodontic 
treatment was performed.   
Inadequate endodontic treatment was related to the high prevalence of apical 
periodontitis, which is in agreement with several previous studies.
6-9,11-14 
This failure can be 
attributed to the failure of the endodontic treatment phases, making possible the persistence 
or emergence of intraradicular infection, which is the primary cause of post-treatment 
disease.
22 
The quality of the endodontic treatment seemed to be the most important 
determinant of the status of the apical tissues in our study, as teeth with inadequate root 
17 
 
canal filling, irrespective of the quality of the coronal restoration, had a higher prevalence 
of apical periodontitis than adequately treated canals. Similar results were observed in 
several previous studies 
4-11
, demonstrating the necessity to emphasize good training for 
endodontic treatment. 
 The results of the present study also indicate that the length of the root filling 
was significantly associated with periapical status. These results are in agreement with 
several other studies
3-5,23 
demonstrating the advantages of performing the endodontic 
treatment closer to the apical foramen, which could be explained by the cleaning and 
shaping procedures in the entire length of the root canals ensuring the adequate disinfection 
procedures beyond the apical limit of infection.   
Coronal restoration has been reported in the literature as an important factor 
related to the presence or absence of apical periodontitis.
5,24,25  
This study found a high 
success rate for cases with adequate quality of restoration (56.2%), showing that the 
coronal restoration should be considered an important step to be taken after endodontic 
treatment. Patients are often referred for endodontics or treated by general clinicians with 
the goal of eliminating pain, however, after root canal obturation these teeth are kept in the 
oral cavity without adequate coronal restoration. In these cases, despite the teeth being 
endodontically treated, the teeth can become contaminated again. It has been demonstrated 
by Torabinejad studies in 1990, endodontically treated teeth can become contaminated 
when exposed to bacterial contamination.
26
 Thus, the absence of restorative treatment was a 
determining factor for a poor prognosis.  
About one half of the teeth examined in this study were restored with a post. 
Whereas some studies have reported an increased prevalence of apical periodontitis for 
teeth restored with posts
6
, several other studies found no difference.
5,9 
In the present study 
no statistical difference was found between the presence of posts and apical periodontitis. 
18 
 
This non-significant difference may be related to greater relationship between apical health 
and adequate endodontic treatment.  
In accordance with previous studies, posterior teeth were associated with more 
apical periodontitis.
10,12,13
 We found a higher number of apical periodontitis associated with 
maxillary molars. That correlation could be due to complex anatomy and morphology, 
accessory canals such as MB2, presence of isthmus’ and curvatures.27,28 
In conclusion, findings from the present study indicate that the prevalence of 
apical periodontitis in a Brazilian population is relatively high in endodontically treated 
teeth. Moreover, the results demonstrated that inadequate root canal obturation and coronal 
restoration were associated with an increased incidence of apical periodontitis. On the 
contrary, adequate root canal obturation and coronal restoration significantly reduced the 
incidence of apical periodontitis. 
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CONSIDERAÇÕES GERAIS 
Diversos estudos que buscam entender e assim melhorar os índices de sucesso do 
tratamento endodôntico podem ser encontrados na literatura endodôntica. Assim, para 
melhor interpretar estes dados e aplica-los na prática clínica é importante que se entenda a 
natureza estatística dos estudos e os tipos de trabalhos que podem ser apresentados. 
Podem ser encontrados dois modelos de estudos analíticos observacionais que 
abordam os índices de sucesso em endodontia, sendo eles os estudos transversais e os 
estudos longitudinais. Os estudos longitudinais são realizados através de acompanhamento 
dos sujeitos da pesquisa, e podem ser retrospectivos ou prospectivos (Bordalo, 2006). Estes 
estudos, são utilizados  para analisar etiologia e fatores de risco de uma determinada doença 
e indicam a sua incidência. Os estudos longitudinais avaliam os índices de sucesso em 
endodontia acompanhando dentes tratados endodonticamente por um determinado período 
de tempo e analisando as alterações no processo saúde e doença durante esse período ( 
Patel et al., 2012; Sjogren et al., 1990). Apesar de sua vantagem ser o acompanhamento dos 
pacientes, estes estudos podem ter como dificuldade a perda de contato com os pacientes da 
pesquisa com o passar do tempo e assim podem ter um número amostral menor. 
Os estudos transversais fornecem um retrato de uma população em um 
determinado período de tempo, e possibilitam assim detectar a presença ou ausência da 
doença estudada e sua prevalência na população. Estes estudos são muito utilizados em 
epidemiologia e saúde pública, e possibilitam um maior número amostral. Em endodontia 
os estudos são feitos através de um levantamento de uma amostra populacional com 
tratamentos endodonticos já realizados, e analise das variáveis selecionadas de acordo com 
o objetivo dos estudos (Kvist et al., 1989; Segura-Egea et al., 2004, Tavares et al.,2009). 
Este estudo foi realizado com a metodologia de um estudo transversal. A 
limitação encontrada neste tipo de trabalho, esta na ausência de acompanhamento no 
processo de cura e doença, sendo que não é possível afirmar se as lesões periapicais 
encontradas nas CBCT analisadas estavam ativas ou em processo de reparo, devido a falta 
24 
 
de informações sobre o estado inicial dos dentes e o tempo decorrido do tratamento até a 
realização dos exames de CBCT. Entretanto, devido ao maior número amostral e a 
possibilidade de dentes que não exibem imagem indicativa de lesão periapical, estarem em 
processo inicial de formação de lesão periapical no momento da obtenção da imagem, estes 
estudos são considerados válidos e são amplamente utilizados em Endodontia. 
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CONCLUSÃO 
Através da análise estatistica deste trabalho foi possível concluir que: 
 A frequência de periodontite periapical em dentes tratados endodonticamente nesta 
população estudada é relativamente alta; 
 A avaliação por meio de estudo transversal indica que a qualidade do tratamento 
endodontico, qualidade do tratamento restaurador e limite apical da obturação estão 
associados ao sucesso do tratamento endodôntico. 
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